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1. New, biologically-based public exposure standards should be developed under the direction of
experts in the biological effects and adverse health effects of chronic exposures to radiofrequency
electromagnetic radiation (RFR), drawing upon the substantial international body of scientific and
public health literature, and not be limited to individuals in electrical and electronic engineering.

2. A rapidly accumulating body of scientific evidence of harm to health and well-being constitute
warnings that adverse health effects can occur with prolonged exposures to very low-intensity
EMF at biologically active frequencies or frequency combinations.

3. The Biolnitiative 2012 Report reports biological effects at exposure levels significantly below
the 2007 recommended goal of 0.1 uW/cm2. Since 2007, five new studies of base-station level
RFR at intensitites ranging from less than 0.001 uW/cm2 to 0.05 uW/cm2 report headaches,
concentration difficulties and behavioral problems in children and adolescents; and sleep
disturbances, headaches and concentration problems in adults. Exhibit A presents some
representative studies (peer-reviewed and published in reputable scientific journals) that report
biological effects and adverse health effects at levels that are clearly non-thermal (low-intensity).
New biologically-based public exposure limits are critically needed in light of the vast rollout of
wireless technologies that expose billions of people globally to elevated, artificial RFR
(particularly pulsed RFR) in daily life. These studies are representative of several thousand
studies over four decades that constitute emerging scientific evidence of risk to very low-intensity
RFR with chronic exposure.

4. As new studies are completed and published on the effects of chronic, low-intensity RFR
exposure across populations (from cell towers and wireless devices, for example) the results
indicate adverse health impacts occur from on-going disruption of normal metabolism, endocrine
function, male fertility parameters, fetal brain development, immune function, mental abilities,
electrophysiology, and neural synchrony. Disruption of basic neural function due to artificial
EMF/RFR exposures can disrupt weak-field effects that are necessary to guide non-linear
biological oscillations and other cellular communications necessary for normal biological
functioning, and result in unacceptable burdens on human health.

5. Evidence for Damage to Sperm and Reproduction

Evidence for damage to sperm and male reproduction parameters include adverse effects on
sperm quality, motility and pathology in men who use and particularly those who wear a cell
phone, PDA or pager on their belt or in a pocket (Agarwal et al, 2008; Agarwal et al, 2009;
Wdowiak et al, 2007; De luliis et al, 2009; Fejes et al, 2005; Aitken et al, 2005; Kumar, 2012).
Other studies conclude that usage of cell phones, exposure to cell phone radiation, or storage of a
mobile phone close to the testes of human males affect sperm counts, motility, viability and
structure (Aitken et al, 2004; Agarwal et al, 2007; Erogul et al, 2006). Animal studies have
demonstrated oxidative and DNA damage, pathological changes in the testes of animals,
decreased sperm mobility and viability, and other measures of deleterious damage to the male
germ line (Dasdag et al, 1999; Yan et al, 2007; Otitoloju et al, 2010; Salama et al, 2008; Behari et
al, 2006; Kumar et al, 2012). There are fewer animal studies that have studied effects of cell
phone radiation on female fertility parameters. Panagopoulous et al (2012) report decreased
ovarian development and size of ovaries, and premature cell death of ovarian follicles and nurse
cells in Drosophila melanogaster. Gul et al (2009) reported rats exposed to stand-by level RFR
(phones on but not transmitting calls) had a decrease in the number of ovarian follicles in pups
born to these exposed dams. Magras and Xenos (1997) reported irreversible infertility in mice
after five (5) generations of exposure to RFR at cell phone tower exposure levels of less than one



microwatt per centimeter squared (uWW/cm2). See www.bioinitiative.org Section 18 for
references.

HUMAN SPERM AND THEIR DNA ARE DAMAGED

Human sperm are damaged by cell phone radiation at very low intensities (0.00034 — 0.07
uW/cm?2). Many new studies in the last decade report sperm damage in humans and animals,
leading to substantial concerns for fertility, reproduction and health of the offspring (unrepaired
de novo mutations in sperm). Exposure levels are similar to those resulting from wearing a cell
phone on the belt, or in the pants pocket, or using a wireless laptop computer on the lap. Sperm
lack the ability to repair DNA damage.

6. Evidence for Brain Tumors

Based on epidemiological studies there is a consistent pattern of increased risk for glioma and
acoustic neuroma associated with use of mobile phones and cordless phones. The evidence comes
mainly from two study centres, the Hardell group in Sweden and the Interphone Study Group. No
consistent pattern of an increased risk is seen for meningioma. A systematic bias in the studies
that explains the results would also have been the case for meningioma. The different risk pattern
for tumor type strengthens the findings regarding glioma and acoustic neuroma. Meta-analyses of
the Hardell group and Interphone studies show an increased risk for glioma and acoustic
neuroma. Supportive evidence comes also from anatomical localisation of the tumor to the most
exposed area of the brain, cumulative exposure in hours and latency time that all add to the
biological relevance of an increased risk. In addition risk calculations based on estimated
absorbed dose give strength to the findings. See www.bioinitiative.org Section 11 for references.

* There is reasonable basis to conclude that RF-EMFs are bioactive and have a potential to
cause health impacts.

* There is a consistent pattern of increased risk for glioma and acoustic neuroma associated
with use of wireless phones (mobile phones and cordless phones) mainly based on results
from case-control studies from the Hardell group and Interphone Final Study results.

* Epidemiological evidence gives that RF-EMF should be classified as a human
carcinogen.

* The existing FCC/IEE and ICNIRP public safety limits and reference levels are not
adequate to protect public health based on evidence for brain tumors and RFR exposure.

* New public health standards and limits are needed.

7. Evidence for Adverse Fetal and Neonatal Effects

Effects on the developing fetus from in-utero exposure to cell phone radiation have been observed
in both human and animal studies since 2006. Sources of fetal and neonatal exposures of
concern include cell phone radiation (both paternal use of wireless devices worn on the body and
maternal use of wireless phones during pregnancy). Sources include exposure to whole-body
RFR from base stations and WI-FI, use of wireless laptops, use of incubators for newborns with
excessively high ELF-EMF levels resulting in altered heart rate variability and reduced melatonin
levels in newborns, fetal exposures to MRI of the pregnant mother, and greater susceptibility to



leukemia and asthma in the child where there have been maternal exposures to ELF-EMF.
Divan et al (2008) found that children born to mothers who used cell phones during pregnancy
develop more behavioral problems by the time they have reached school age than children whose
mothers did not use cell phones during pregnancy. Children whose mothers used cell phones
during pregnancy had 25% more emotional problems, 35% more hyperactivity, 49% more
conduct problems and 34% more peer problems (Divan et al, 2008). Aldad et al (2012) showed
that cell phone radiation significantly altered fetal brain development and produced ADHD-like
behavior in the offspring of pregnant mice. Exposed mice had a dose-dependent impaired
glutamatergic synaptic transmission onto Layer V pyramidal neurons of the prefrontal cortex.
The authors conclude the behavioral changes were the result of altered neuronal developmental
programming in utero. Offspring mice were hyperactive and had impaired memory function and
behavior problems, much like the human children in Divan et al (2008). Fragopoulou et al (2012)
reports that brain astrocyte development followed by proteomic studies is adversely affected by
DECT (cordless phone radiation) and mobile phone radiation.

See www.bioinitiative.org Section 19 and 20 for references.

Fetal (in-utero) and early childhood exposures to cell phone radiation and wireless technologies
in general may be a risk factor for hyperactivity, learning disorders and behavioral problems in
school.

8. Evidence for Effects on Autism (Autism Spectrum Disorders)

“Autism spectrum disorder (ASD), the fastest-growing complex neurodevelopment disorder,
continues to rise in its prevalence, now affecting up to 1 in 50 children in the USA, and averaging
1% globally, according to the latest CDC report. More children will be diagnosed with ASD this
year than with AIDS, diabetes & cancer combined in the USA. ASD costs the nation $137
billion a year and this debt is expected to increase in the next decade. Hence, ASD has become
a huge healthcare burden and global threat, categorized by the CDC as a national public health
crisis.” (Special Issue on Autism, North American Journal of Medicine and Science, Vol 6, Issue
3, July 2013, Harvard Medical School).

Several thousand scientific studies over four decades point to serious biological effects and health
harm from EMF and RFR. These studies report genotoxicity, single-and double-strand DNA
damage, chromatin condensation, loss of DNA repair capacity in human stem cells, reduction in
free-radical scavengers (particularly melatonin), abnormal gene transcription, neurotoxicity,
carcinogenicity, damage to sperm morphology and function, effects on behavior, and effects on
brain development in the fetus of human mothers that use cell phones during pregnancy. Cell
phone exposure has been linked to altered fetal brain development and ADHD-like behavior in
the offspring of pregnant mice.

Many disrupted physiological processes and impaired behaviors in people with ASDs closely
resemble those related to biological and health effects of EMF/RFR exposure. Biomarkers and
indicators of disease and their clinical symptoms have striking similarities. At the cellular and
molecular level many studies of people with ASDs have identified oxidative stress and evidence
of free-radical damage, as well as deficiencies of antioxidants such as glutathione. Elevated
intracellular calcium in ASDs can be associated with genetic mutations but more often may be
downstream of inflammation or chemical exposures. Lipid peroxidation of cell membranes,
disruption of calcium metabolism, altered brain wave activity and consequent sleep, behavior and




immune disfunction, pathological leakage of critical barriers between gut and blood or blood and
brain may also occur. Mitochondria may function poorly, and immune system disturbances of
various kinds are common. Changes in brain and autonomic nervous system electrophysiology
can be measured and seizures are far more common in ASCs than in the population at large.
Sleep disruption and high levels of stress are close to universal in ASCs. All of these phenomena
have also been documented to result from or be modulated by EMF/RFR exposure. Reducing or
removing EMF and wireless RFR stressors from the environment is a reasonable precautionary
action given the overall weight of evidence for a link to ASDs. The FCCs thermal safety limits do
not address low-intensity (non-thermal) effects. The evidence is now overwhelming that limiting
exposures to those causing thermal injury alone does not address the much broader array of risks
and harm now clearly evident with chronic exposure to low-intensity (non-thermal) EMF/RFR.
The now well-documented genotoxic impacts of EMF/RFR, placed in parallel with the huge rise
in reported cases of ASCs as well as with the de novo mutations associated with some cases of
ASCs (as well as other conditions), make it urgent to address the issue of (environmental)
acquired as well as inherited genetic damage. With the rising numbers people with ASCs and
other childhood health and developmental disorders, and with emerging evidence that EMF/RFR
is a preventable environmental exposure of consequence to ASCs; public safety limits must be
rethought in terms of fetal, neonatal and childhood neurological and electrophysiological
development. The evidence is sufficient to warrant new public exposure standards benchmarked
to low-intensity (non-thermal) exposure levels causing biological disruption and strong, interim
precautionary practices are advocated. See www.bioinitiative.org Section 20 for references.

9. FCC Dockets 13-84, 03-137 and 13-39 propose to significantly relax rather than tighten
exposure standards, in stark contrast to what the scientific evidence suggests is needed to protect
public health from RFR. IEEE/FCC public safety limits remain unchanged and are still
inadequate and obsolete with respect to prolonged, low-intensity NIER exposures.
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Exhibit A

Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure (Cell
Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities (Pages 1 - 11)
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